There are many scales that have been developed to evaluate the health needs of MS patients. However, existing assessment measures either do not include a number of functional areas important to patients or are not practical to use because they are time-consuming. Therefore, the International Organization of Multiple Sclerosis Nurses (IOMSN) decided to develop a reliable, user-friendly, and valid self-administered measure that included often-neglected areas of MS symptoms. Thus, Gulick et al. (3) developed a self-assessment scale for patients that could help them to monitor their physical condition and evaluate the outcomes of healthcare (Monitoring My MS Scale [MMMS] ). The aim of this study is to adapt this scale to Turkish and examine its psychometric properties in Turkish MS patients.
METHODS

Design, Sample, and Setting
This study was designed as a methodological and descriptive research.
The study was carried out on MS patients who were admitted to the outpatient MS clinic of a university hospital between January and September 2013. To realize psychometric analysis Iin cultural adaptation studies of questionnaires, it is generally recommended to study the analyses in a population with a size of at least five times the number of items in the questionnaire (18, 19) . In this study, on the basis of the number of items in the questionnaire, a sample size of 140 patients with definite MS was targeted. Patients who were able to communicate effectively and had not had an attack in the previous month were included.
Ethical Considerations
Before data collection, ethical approval was obtained from the Clinical Research Ethical Committee of the hospital (2012/1717-1277). The study was explained and informed consent was obtained from patients included in the study.
Data Collection
The questionnaire was applied by researchers to patients who fulfilled the inclusion criteria. For test-retest purposes, second meetings were performed with 30 patients in the same group after 2 weeks (19) .
Instruments
Monitoring My Multiple Sclerosis Scale (MMMS) was administered to the patients for data collection. MMMS was developed by Gulick et al. (3) to provide the possibility of patients tracking their health status by themselves. The 26-item tool contains four subscales that evaluate physical health (10 items), relationships (8 items), energy (3 items), and cognitive/mental functions (5 items). The minimum score that could be obtained from the scale is 26 and the maximum is 104. Higher scores show the satisfaction of patients with their status and functions. Expanded Disability Status Scale (EDSS) (20) , Mini Mental State Examination (MMSE) (21) , and Hospital Anxiety and Depression Scale (HADS) (22) were used to investigate correlations with MMMS. In addition, to study concurrent validity, the Multiple Sclerosis Quality of Life-54 (MSQL-54) instrument, which was developed by Vickrey et al. (23) and adapted for the Turkish population, was used (2, 24) .
Linguistic Validity
The linguistic validity of the tool was tested by following steps stated in the literature. 1) The scale was translated separately from English into Turkish by two individuals. 2) These two translations were reviewed by two other MS experts and combined into one scale by consensus. 3) The combined translation was translated back into English by a (25,26). 4) The back-translated scale was compared with the original English scale, the Turkish version was discussed, and final changes were made. Afterward, the scale was reviewed by an MS expert panel. The content validity index of the tool was calculated to be 0.95. The scale was applied to a group of 20 people following the recommendations made by experts (Supplementary file-1). No changes were necessary in the scale, as each item was found to be clearly understandable in the pilot study (19, 27) .
Statistical Analysis
Statistical Package for the Social Sciences version 21.0 (IBM SPSS Statistics; New York, USA) and the LISREL 8.5 program were used for statistical analysis of the data obtained from the study. The normality of the distribution for the tests used in comparison was determined using the Kolmogorov-Smirnov Test. Parametric tests were chosen as the distribution was defined as being normal. Descriptive variables, values of Cronbach' s alpha coefficient, Pearson correlation analysis, confirmatory factor analysis, goodness-of-fit indices, and t-tests on independent samples were used for statistical analysis.
RESULTS
We included 140 patients in the study. The mean age of the patients was 35.4±10.5 (mean±standard deviation, range 18-62), 72.9% (n=102) being females and 62.1% (n=87) having high school or higher educational status. Approximately half of the patients were housewives and most of the patients were married ( Table 1 ).
The mean duration of disease since diagnosis was 7.6±6.04 years and the most common (75.7%) subtype of MS was relapsing-remitting MS (RRMS). Most of the patients (72.9%) were on a disease-modifying therapy (DMT). The functional status of the patients was evaluated and most of them were ambulatory; one-quarter (25.7%) were anxious and around half (44.3%) were depressive ( Table 2) .
Confirmatory factor analysis was performed to determine the construct validity of the Turkish version of MMMS. Goodness-of-fit indices including the Goodness of Fit Index, Root Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual (S-RMR) were examined. The RMSEA value of the model was found to be 0.077. The chi-square values were statistically significant (χ 2 =529, n=140, sd=289, χ 2 /df=1.83, p=0.000). The value of χ 2 /sd (529/289=1.83) was less than 2 and was therefore accepted as being between good fitting limits. In this context, factor analysis confirmed the structure of the Turkish scale. The factor loadings of the Turkish MMMS are shown in Table 3 .
To test the reliability of the scale, test-retest correlations and values of Cronbach' s alpha coefficient were calculated (Table 4 ). For test-retest analysis, Pearson product-moment correlation coefficients were calculated and determined to be between 0.61 and 0.84. These results support the stability of the scale over time. Cronbach' s alpha coefficient was calculated to evaluate internal consistency and was found to be between 0.643 and 0.891 ( Table 4 ). The mean MMMS score of the patients was 70.5±12.6 (range: 30-99), and the highest scores were obtained from the relationships subscale. The item-subscale score correlations of the scale were found to be between 0.60 and 0.81 and the item-total score correlations were in the range of 0.47-0.75 (p<0.001).
Scale scores were evaluated according to sociodemographic and MS-related characteristics to further support the construct validity. There was no difference between MMMS subscale scores of participants with respect to sociodemographics. There was one exception: the energy subscale displayed differences with respect to sex and marital status. On the energy subscale, female participants had significantly lower scores than males (2.3±0.6 vs. 2.6±0.6; t=2.019, p=0.045), and married participants had significantly lower scores than single, divorced, or widowed participants (2.6±0.5 vs. 2.7±0.5; t=2.235, p=0.027). The mean score of the group with high school or higher education was higher in comparison with the less educated group, and the mean score of the group who were working was found to be higher than that of the group of patients who were not working. Patients with progressive MS were determined to have worse subscale and total scores compared with patients with relapsing-remitting disease (total score 62.1±13.1 vs. 73.2±11.2; t=4.764, p=0.000). No difference in scores was observed between groups in terms of the use of DMT.
The relationship between MMMS and functional status was evaluated and statistically significant correlations were found between MMMS and EDSS, MMSE, and HADS. A moderately strong correlation was found between MMMS and MSQL-54, which was the scale used for concurrent validity ( Table 5 ).
DISCUSSION
The aim of this study was to translate MMMS from English into Turkish and evaluate its psychometric properties. MMMS is a scale developed by Gulick et al. (3) on behalf of IOMSN in 2011 to assess the health status of MS patients. After linguistic validity, which was tested by the use of a forward-backward translation method, confirmatory factor analysis was performed to investigate the construct validity of the scale and to examine the representations of items on defined subscales. Items were grouped into four factors with factor loadings of between 0.49 and 0.79, and the scale was found to have a four-factor structure comprising physical health, relationships, energy, and mental/cognitive functions, as in the original version. The model was seen to be between acceptable limits according to goodness-of-fit indices (chi-square, RMSEA, S-RMR, Akaike information criterion, consistent Akaike information criterion, and expected cross-validation index). On the basis of these results, the Turkish version of MMMS was accepted as a valid scale and reliability analyses of the scale were performed.
To test the reliability of the item-subscale score correlations of the scale, Cronbach' s alpha coefficient, test-retest correlations, and concurrent validity methods were used. Item-subscale score and item-total score correlations were calculated to inspect the relationship between scale items and subscales. Although there is no consistency regarding the threshold of the item-total score correlation coefficient in the literature, in general, the lowest level is accepted as being 0.20. Items with correlation coefficients between 0.30 and 0.40 are reported as "good" and those above 0.40 as "very good" (27) . The item-total score correlations of the 26 items in this study were investigated; the correlation coefficients of the items were found to be between 0.47 and 0.75 and the item-subscale score correlation coefficients were between 0.60 and 0.81 and were statistically significant. The contributions of each individual item to the subgroup score and total score and the contribution of each subgroup to the total score were found to be sufficient. Another method recommended for evaluation of the reliability of Likert-type scales is Cronbach' s alpha reliability coefficient (19) . In a study conducted by Gulick et al. (3), Cronbach' s alpha coefficient was between 0.67 and 0.85 for the subgroups and 0.90 for the total scale. In our study, Cronbach' s alpha coefficient was found to be high for the total scale (0.94) and between highly reliable limits for all the subgroups (0.64-0.89). In our study, although our test-retest correlations were lower than those of the original scale (0.61-0.84 vs. 0.87-0.96), they can still be considered as acceptable, which means that the scale has the ability to provide similar results with repeated measurements. Another way to determine the validity of the scale is to compare it with an equivalent scale. The MSQL-54 scale was used for this purpose. Significant and strong correlations were found between MMMS total score and MSQL-54 physical composite score (r=0.71, p<0.001) and mental health composite score (r=0.65, p<0.001). Therefore, the construct validity of MMMS for our sample was confirmed.
To support the construct validity, MMMS scores were evaluated according to sociodemographic and MS-related characteristics. The sample displayed typical characteristics of MS (young age, female dominance, RRMS) (28, 29, 30) . Most of the patients were ambulatory because the study was conducted in an outpatient clinic. Lower scores on the energy subscale in female and married patients were expected, as these groups have more responsibilities in daily life. Higher scores on all subscales of MMMS in the educated and working groups is a result comparable to those reported in many studies of quality of life (2, 31, 32) . Lower mean MMMS scores for participants with secondary progressive MS (SPMS) in comparison to participants with RRMS further supports the construct validity of MMMS. As expected, patients with RRMS reported better health status than did those with SPMS.
The relationship of MMMS with functional scales (EDSS, MMSE, and HADS) was analyzed to support the construct validity. Strong negative correlations were found between EDSS and MMMS; the strongest correlation was obtained from the physical health subscale, as expected. Similar results were reported in the original study of the scale (3). Among the three function scales the weakest correlations were obtained for MMSE. Correlations between MMMS and MMSE scores were found to be significant but weak. A weak negative correlation was found between MMMS and HADS anxiety scores and a moderately strong correlation was found with depression scores. Close relationships between quality of life or self-assessed health status and anxiety and depression have been shown in many studies (1, 2, 31) .
Some limitations of this study should be considered when its results are interpreted. The study being conducted in an outpatient clinic and most of the patients being ambulatory were limitations of the study. However, in relation to other aspects, the sample group displayed the typical characteristics of MS.
In conclusion, the Turkish version of MMMS exhibited adequate validity and reliability for assessing the impact of MS on quality of life and health status from patients' perspectives. By covering all essential aspects of quality of life in a user-friendly format, MMMS may be useful, especially in time-limited settings. Self-monitoring by patients using this scale can promote partnership between MS patients and their healthcare providers. Further research on a larger sample and further psychometric testing using sample groups with various MS types are recommended.
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